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Affecting Factor Analysis for Respiration Rate Measurement Using Depth Camera
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Abstract

The purpose of this research was to analyze several factors that can affect the respiration rate measurement using
the Creative Senz3D depth camera. Depth error and noise of the depth camera were considered as affecting factors.
Ambient light was also considered. The result of this study showed that the depth error was increased with an
increase of the distance between subject and depth camera. The result also showed depth asymmetry in the depth
image. The depth values measured in right region of the depth image was higher than real distance and depth values
measured in left of the depth image was lower than real distance. The difference error of the depth was influenced
by the orientation of the depth camera. The noise created by the depth camera was increased as the distance
between subject and depth camera was increased and it decreased as the window size was increased which was
used to calculate noise level. Ambient light seems to have no influence on the depth value. In real environment,
we measured respiration rate. Participants were asked to breathe 20 times. We could find that the respiration rate

which was measured from depth camera shows excellent agreement with that of participants.
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Table 1. Average and standard deviation of depth error
between the image regions

lfiergs RGeS Average Depth Stat}dard
Error(mm) Deviation(mm)
top_right 43.09 13.41
middle_right 38.89 9.58
bottom_right 37.32 9.46
top_middle 16.85 6.66
middle_middle 11.44 5.04
bottom_middle 3.10 6.43
top_left -2.99 7.13
middle_left -12.36 7.88
bottom_left -22.14 8.52
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Table 2. Average and standard deviation of difference error
between the real distance and the calculated depth difference

I8 iries({ai) Average Difference Star}dard
Error(mm) Deviation(mm)
20 3.69 1.58
30 2.54 0.63
40 3.06 0.98
50 2.68 0.82
60 3.77 1.49
70 9.38 4.50
80 4.93 2.61
90 8.20 4.09
100 4.26 3.93
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Table 3. Average Difference between camera angle 5°~40°

Angle Average Difference(mm)
©) Upper Lower Left Right
5 100.90 101.13 99.57 101.72
10 101.74 101.25 99.90 102.34
15 103.63 103.04 100.75 105.77
20 106.70 105.30 102.16 109.33
25 110.33 108.42 104.65 114.33
30 115.75 112.28 108.74 119.77
35 122.18 118.39 114.62 126.88
40 130.70 127.28 122.60 136.07

Table 4. Standard deviation between camera angle 5°~40°

Angle Standard Deviation(mm)
©) Upper Lower Left Right
5 5.89 5.71 5.77 5.76
10 5.76 5.56 5.66 5.74
15 5.78 5.46 6.01 5.70
20 5.60 5.29 6.00 5.56
25 5.23 5.50 5.40 5.59
30 4.82 5.28 5.48 5.40
35 4.58 5.07 4717 5.10
40 425 4.85 4.73 5.07

Table 5. Results of repeated measures ANOVA of Average
Difference

Source SS df MS F P
Upper | 19595 | 7 | 1025.10 | 162236 | p<.001
Direction
Lower | 559050 | 7 779.78 | 465.65 | p<.001
Direction
Left ) ygsann| 7 664.88 | 201.87 | p<.001
Direction
Right 141900 7 | 1345.58 | 93092 | p<.001
Direction

*SS: Sum of Squares, *MS: Mean Square
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